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Abstract The wing markings of Delias nais and D. zebra are reviewed. As a result, D. zebra is not 
regarded as a separate taxon, and the populations are regarded as an endemic phenotype of D. nais. 
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Introduction 


Delias nais Jordan, 1911 is widely distributed in montane mainland New Guinea. This 
species is known to exhibit local variations, and eight named taxa have so far been de- 
scribed, viz. rubrina van Eecke, 1915, aegle Joicey & Talbot, 1922, keysseri Rothschild, 
1925, denigrata Joicey & Talbot, 1926, entima Jordan, 1930, holophaea Roepke, 1955, 
maprikensis Yagishita, 1993 and odilae Gotts & Ginn, 2004. However, Parsons (1999) 
treated subspecies keysseri, enthima and rubrina as synonyms of the nominate race, with 
the result that five named taxa are recognized at present. They are characterized by having 
a chocolate-brown ground color on the underside of the hindwing in both sexes. 


D. zebra Roepke, 1955 is endemic to West Papua (former Irian Jaya), Indonesia. The type 
series, including the holotype, was collected from the Ibele Valley (ca 2,200-2,300 m) and 
Balim (=Baliem) Camp (ca 1,700 m) by Toxopeus during the Archibold expedition (1938- 
1939). According to the original description, the taxon is distinguished from D. nais by 
having sharply defined white streaks along the veins on the underside of the hindwing. This 
butterfly occurs from around the Baliem Valley to the Ilu-Mulia areas, and is sympatric with 
D. nais in some habitats. 


Recently, I have obtained a series of intermediate specimens between D. nais and D. zebra 
from Yohosin, east of Baliem Valley, West Papua, Indonesia. 


In the present paper, I examine the wing patterns of D. nais and D. zebra in the island of 
New Guinea, and discuss and illustrate their wing markings and scale colours. 


Notes on the characters 


The median black patch is strongly related to the chocolate-brown ground colour on the un- 
derside of hindwing. Where it is most reduced, it becomes an extremely small patch just on 
the veins M, and M; in the outer part of the discal cell, and it becomes an independent black 
patch (Fig. 1). Where it is most expanded, it grows to occupy more than half of the hind- 
wing, while the chocolate-brown ground colour is correspondingly reduced (Fig. 2). In ad- 
dition, these specimens vary in the black basal lines on the radial sector veins (sub-basal 
line). 


White scales are clearly scattered along the veins on the underside of the hindwing. Where 
they are most reduced, they occur in small numbers on the end of some veins near the ter- 
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Figs 1-8. Delias nais 3, underside. 1, 2; Bimin, Papua New Guinea, 3-8; Yohosin, West Papua, 
Indonesia. 


men. In other cases they are scattered on a limited number of veins only (e. g. cubitus or 


anal vein). Where they are more prolific, they appear as white streaks, but their width and 
shade are not uniform. 
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Figs 9-14. Delias nais 3, underside. Yohosin, West Papua, Indonesia. 


The Yohosin in the eastern part of Baliem Valley, West Papua, Indonesia is an interesting 
habitat. Most specimens from there are intermediate and very individual on the underside 
of the hindwings, and they cannot be determined as nais or zebra. In addition, the white 
area on the underside of the forewing is also unstable in this population. Transitional speci- 
mens from Yohosin are illustrated in Figs 3-14. 


Yagishita (1993) recorded what was known about genitalia differences between nais and 
zebra. The author examined the male and female genitalia of numerous specimens of both 
series, but could find no morphological distinctions between the taxa. Male and female gen- 
italia are illustrated in Figs 15, 16. 


Parsons (1999) referred to a “white-striped nais form” from Kundiawa, Papua New Guinea, 
and suggested that D. zebra was merely a race of D. nais. However, the taxonomic separa- 
tion was maintained. The taxon is now synonymised in this study based on a series of inter- 
mediate specimens from Yohosin, as set out below. 
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Fig. 15. Male genitalia of Delias nais from Yohosin, West Papua, Indonesia. a: ring (lateral). b: 
dorsum (dorsal). c: subscaphium (posterior). d: valva (inner aspect of right-side). e: phallus 
(lateral). f: ditto (ventral). g: juxta (posterior). Scale bar: 1mm for a, b, c, d, e, f, 0.5 mm for g. 





Fig. 16. Female genitalia of Delias nais from Yohosin, West Papua, Indonesia. a: whole genitalia 
(lateral), b: signum. Scale bar: Imm for a, 0.5 mm for b. 


In addition, analysis of part of the genes of the mitochondrial DNA (ND5), using specimens 
of normal nais (including specimens determined as denigrata) and nais with well-defined 
white streaks showed that these specimens were well united as a monophyletic clade 
(Morinaka, pers. comm.). 
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Figs 17-19. Enlargement of left hindwing (17; in fig. 4, 18; in fig. 9, 19; in fig. 14), arrow: stripe on 
the vein CuA.. 


Delias nais nais Jordan 


Delias bornemanni nais Jordan, 1911: 587. (Mt Goliath); Rothschild, 1915: 6. 

D. nais nais Jordan: Talbot, 1929: 210, pl. 58, fig. 1, 1932: 86; Roepke, 1955: 212; D’Abrera, 1990: 136; 
Parsons, 1991: 104, pl. 7, fig. 186; Yagishita, 1993: 142, 143, pl. 60 (130, 131), figs 1, 2, 5, 11; Tuzov, 
1995: 115; Parsons, 1999: 321, pl. 39, figs 966-969. 

Delias zebra Roepke, 1955: 213, 214, pl. 7, fig. 7 (Ibele Valley & Balim Camp); D'Abrera, 1990: 136; 
Yagishita, 1993: text 145, pl. 62 (p.134, 135), figs 1-4; Tuzov, 1995: 115. Syn. nov. 

Delias zebra var. reducta Roepke, 1955: 214. (Balim Camp); Yagishita, 1993: text 145; Tuzov, 1995: 115. 
Syn. nov. 

Delias zebra takanamii Yagishita, 1993: text 145, pl. 62 (p. 134, 135), figs 5-8. (Ilu-Mulia); Tuzov, 1995: 
115. Syn. nov. 

Delias denigrata maruyamai Yagishita, 1993: 144, pl. 61 (132, 133), figs 7, 8. (Mulia). Syn. nov. 

Delias zebra maruyamai Yagishita: Tuzov, 1995: 115. Syn. nov. 


Delias nais aegle Joicey & Talbot 


Delias nais aegle Joicey & Talbot, 1922: 310 (Biagi, Mambare River); Talbot, 1929: 212, 1932: 86; 
D’ Abrera, 1990: 136; Yagishita, 1993: 142, 143; pl. 60 (130, 131), figs 3, 4, 6, 7, 10; Tuzov, 1995: 115; 
Parsons, 1999: 321. 

Delias bornemanni aegle Joicey & Talbot; Rothschild, 1925: 676. 


Delias nais denigrata Joicey & Talbot 


Delias nais denigrata Joicey & Talbot, 1926: 3 (Menoo River); Talbot, 1929: 211, pl. 11, fig. 53 valva, pl. 2, 
fig. 48 uncus, pl. 7, fig. 52 lamina dentata, 1932: 86; Roepke, 1955: 212; D’Abrera, 1990: 136. 

Delias denigrata denigrata Joicey & Talbot: Yagishita, 1993: 144, pl. 61 (132, 133), figs 1-4; Tuzov, 1995: 
115. 


Delias nais holophaea Roepke 


Delias nais holophaea Roepke, 1955: 213 (Noth slopes of Mt Wilhelmina); D’ Abrera, 1990: 136. 
Delias denigrata holophaea Roepke: Yagishita, 1993: 144, pl. 61 (132, 133), figs 5, 6; Tuzov, 1995: 115. 


Delias nais maprikensis Yagishita 


Delias nais maprikensis Yagishita, 1993: 142, 143, pl. 60 (130, 131), fig. 9. (Maprik, Prince Alexander Mts); 
Tuzov, 1995: 115. 
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Fig. 20. Study sites. Plots with numerals indicate the localities where the samples were obtained 
(Red plots: well-defined white streakes nais form, Green plots: normal nais form), 1; Tiom, 
2; Kwiyawagi, 3; Mbuwa, 4; Welesi, 5; Pugima, 6; Pass Valley, 7; Yohosin, arrow: eastern 
border of well-defined white streakes nais form, 8; Korupun, 9; Nalca, 10; Aipomek, 11; 
Langda. Yellow color area corresponds to an elevation more than 7,000 feet (Cited from O. 
N. C. M-13, ed. 6). 


Delias nais odilae Gotts & Scott 
Delias nais odilae Gotts & Scott, 2004: 49-53, figs 1-8 (Tembagapura). 


Discussion 


The differences in the wing markings on the underside of the hindwing can be classified 
into three elements: (1) the size and shape of the median black patch; (2) the spread of the 
coloured scales along the veins; (3) the remaining areas (i. e. ground colour). These ele- 
ments are clearly related with each veins respectively. 


In the colouration of the scale vestiture, considerable variation was found among the speci- 
mens examined. Particularly, the variation in the scale pigments along the veins may be 
very high within a single species, e. g. the character of Fig. 4 and 14 are very different; there 
are many specimens with intermediate states and thus the two individuals appear to represent 
extreme ends of continuous variation. Figs 17-19 show the pigmentation along vein CuA,, 
where the streak formed by the scales is parallel with the vein. The colour appears paler 
gray rather than black as shown in Fig. 17 (cf Fig 4), and their scales seem to be imperfect 
pigmentation. 


Watanabe (2005) observed in relation to “wing-vein markings” that the molecular mecha- 
nism concerned vein formation might be affected by pigment formation of scale cells during 
the late phase of pupal development. 


It follows from what has been said thus far that the wingmarkings of D. nais are closely 
connected with vein formation. 
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Fig. 20 shows that the Yohosin and its vicinities form the castern border of well-defined 
white streaked nais populations (i. e. D. zebra), which are not known from more eastern 
habitats. Itis possible that the geographical separation is due to high mountains (Mt Elit, ca 
3,600 m) between these populations and more eastern habitats. Morinaka et al. (2001) re- 
ported such a case from the Pass Valley and Ibele or its vicinities, and considered that the 
geographical separation prevented mutual gene flow and led to diversification. Of course, 
natural selective factors which may occur among the phenotypes and their correlation with 
any factors in regional features must also be considered. 


In conclusion, the forms of nais with well-defined white streaks form are shown to be en- 
demic forms found from the Baliem Valley to the Ilu-Mulia areas in the Central highlands 
of West Papua, and they are sympatric with normal and intermediate forms. Therefore, their 
phenotypical characters should be considered to be affected by environmental factors or ge- 
netic polymorphism in these areas. As a result, D. zebra should not be regarded as a sepa- 
rate taxon, but rather as an endemic phenotype of D. nais. 
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摘 要 


ニュ ー ギ ニア 島 産 ezs nais 及び D. zebra AMB, v シロ チョ ウ 科 ) の 検討 (船橋 勝幸 ) 


D. nais は 後半 裏 面 の 地 色 が 茶褐色 の 特徴 的 な 種 で . ニ ュー ギニア 島 の ほぼ 全域 に 渡る 山地 か ら 高 地帯 
に か け て 広く 分 布 し , これ まで 多く の 亜 種 に 分 割 さ きれ て きた . 一 方 , Roepke (1955) に よっ て 別種 と し て 
記載 され た . zebra は , 西 パ プア (前 の イリ アン ジャ ヤ ) の Wamena 市 を 中 心 と し た 比較 的 狭い 地域 に 
お いて 前 者 と 同 所 的 に 知ら れ , 後 現 裏面 の 玩 脈 沿い に 白色 鱗粉 を 表す こと が 主 な 区 別 点 と され る 。. 今 
tz, 西 パ プア の Yohosin か ら 両 者 の 中 間 的 な 特徴 を 有する 多数 の 標本 が も た ら さ れ , 検討 の 結果 , D. 
zebra は D. nais の 地方 的 表現 型 (endemic phenotype) で ある と 判断 し た . す で に Parsons (1999) は パプ ア 
ニュ ー ギ ニア か ら 少 数 の 事例 に 基づい て この こと に 言及 し て いる が , 分 類 学 的 な 整理 は され て お ら ず , 
本 報 文 で の . zebra を シノ ニム と し て 取り 扱っ た . 


著者 が 調査 を 行っ た Yohosin は Wamena 市 の 東南 に 位置 し , 同市 を 含む Baliem Valley 一 常 と は 深い 峡 
谷 な ど で 隔 て られ る こと は な く , 両 者 は 連続 的 な 地域 で ある . 他方 , Yohosin の 東側 に は Mt Elit と いう 
EA 3,600 m の 急 峰 な 山 后 か ら は じ ま っ た 中 央 山脈 が パプ アニ ュー ギニア と の 国境 を 越え て 連なっ 
て いる . 著者 の 知る 限り 後 次 裏面 の 玩 脈 沿い に 白色 鱗粉 を 明 瞳 に 表す 個体 群 の 東 限 は , この Yohosin Jal 
辺 で あり , また , それ より 東側 の 生息 地 は 知ら れ て いな い . すなわち zepg 型 > の 分 布 の 東 限 に お いて . 
パプ アニ ュー ギニア か ら 連 続 する "gs 型 " と 区 別 の で き な い 中 間 型 の 発現 頻度 が 極め て 高く , TOK 
団 が 東側 の 個体 群 と 概ね 分 断 さ れ て いる 可能 性 が 示唆 きれ る . 


D. nais の 後 次 裏面 の 斑紋 は ニュ ー ギ ニア 島 産 の 山地 性 カ ザ リ シロ チョ ウ の 中 で も 比較 的 シン プル で , 
次 の 3 つの 要素 か ら 構 成 さ れる . 1) 中 央 の 黒 斑 (median black patch) の 大 きき , 2) 玩 脈 に 沿っ た 鱗粉 の 色 
有閑 と その 発達 程度 ,3) これ ら に 占領 され な い 残 り の 地 色 部 分 , で ある . この 斑紋 は ご く 一 部 の 生息 地 を 
除い て 地理 的 に 安定 し て お ら ず , 個体 に よる 変異 性 が 非常 に 高い が , いずれ の 斑紋 も 強く 万 脈 に 依存 し 
て いる こと は 明らか で , 凌 脈 形成 に と も な っ た 変異 機構 で ある と 考え られ る . な お , その 適応 意義 に つ 
いて は まだ 不明 で ある . 
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